With more and more attentions paid on health, people begin to care about healthy diet options created by experts on nutrition. However, it will take a long time to observe the effects by taking healthy diet. This causes great difficulty for users to follow the healthy diet strictly. Most existing applications are not user-friendly in inputting information to the application. Then it becomes difficulty to track for exact health status. This paper proposes an android application which can be trained to recognize different kinds of food and facilitate the information input through phone camera using machine learning algorithms. Thus, nutritional information can be fed in application accurately.
INTRODUCTION
With such a large variety of healthy diet options proposed by either nutrition experts or fitness models, people are convinced to adopt a diet that promises them fascinating benefits and huge transformations [1] [2] . However, it is hard for people to find the diet that best fits them out of all the promising choices despite the difficulty of strictly following their chosen diet [3] [4] . There have been many mobile applications that provide a way for people to track their calories, nutrition, and exercise in order for them to keep up with their diet, but these applications have complicated food entry process [5] [6] [7] . APPNAME is an android application that helps people keep track of their consumed food and recognize their unhealthy eating habits. It uses a machine learning image recognition trained to recognize different kinds of food, making each food entry much simpler through recognizing the food photo taken by the phone camera and filling the corresponding nutritional information.
MOTIVATIONS
People pay attention to fitness more nowadays, so proper diet became more important as well. However, delicious gourmet and easy access challenges people's ability to keep to their diet. Although people have many ways of logging their food and calories [8] , it can still be difficult for people to keep a consistent log without resolution [9] . It can still be complicated for many people to keep track of their diet despite many food logging applications [10] .
Challenge 1
It is easy for people to eat unrestrictedly, therefore, difficult to keep to a healthy diet. This is challenging from both the psychological and physical perspectives [11] . Even though there are various products that claim the effectiveness of controlling the diet, the actual effectiveness is still unknown.
Challenge 2
Results from having a good diet are subtle and delayed. Thus, following a diet might seem futile, and may discourage people from continuing their diet. Research shows that more and more people start to understand the importance of controlling diet, but very few are able to keep the healthy diet consistently. This is also an important reason why most people fail on controlling diet or weight.
Challenge 3
People lack the habit of logging their diet, so it is important to have a simple way for people to track their diet. Controlling diet requires persistence and motivation. While it is difficult to see the subtle changes, if people could monitor the steps and efforts clearly, it can provide another effective way of gaining confidence and motivation. Figure 1 shows an overview of the system. The system uses Tensorflow to train food images. TensorFlow is a multipurpose machine learning framework. TensorFlow can be used anywhere from training huge models across clusters in the cloud, to running models locally on an embedded system like your phone. In our application, the trained Tensorflow model will be embedded into the phone, so the performance can be optimized and guaranteed. On the other hand, a mobile application has been developed using Andriod Studio, which integrates the trained deep learning model and makes predictions to classify the food photos.
SOLUTIONS
In addition, the mobile application allows users to log the food and calories and be able to see the history of the food, which is an essential component to keep users engaged and motivated. 
Addressing Challenge 1
Provide food log for users to keep track of their calories and eating habits and give suggestions based on the current diet status. Build the food log utilizing the paper API to make the list able to take in new entries. The suggestions system uses the if/else logic to provide advice based on the user's dieting status. 
Addressing Challenge 2
By keeping track of eating habits, users can see their progression better and continue further with their diet. The continuous list of the food log can show the users their historical eating habits and compare them to those currently. 
Addressing Challenge 3
The simplicity of the food logging can help users build a habit of keeping track of their diet. By incorporating the image classification model, inception, the application is able to recognize the users' food through the camera. This feature allows the users to easily record their meals from photos taken of their food and develop a habit of logging their food through this simplicity. 
EMPIRICAL RESULTS
For the food classification feature to be accurate on user taken photos, which are usually of low quality and noisy lighting, the image classification model training data set has to be carefully chosen in order to yield the best performance on user photos [12] . In addition to choosing apt training images, the number of classification classes and the amount of images to train one class also heavily influences the accuracy of the model. From several trials of different model training, we found that when the amount of images in each class increased the test accuracy decreased, and when the amount of classes increased, the accuracy also decreased. This observation on training doesn't support the goal of the model since the model needs to incorporate many classes in order to recognize a wide variety of food, but if more classes are added to the training, the accuracy will decrease. Thus, it is important to train with more epochs supported by the observation that the accuracy increases as the number of training epochs increased. 
RELATED WORK
Related works solve some problems such as inaccuracy, volume of food, and inability to recognize all food in an image [13] . Manika Puri, Zhiwei Zhu, Qian Yu, Ajay Divakaran, and Harpreet Sawhney [14] found a solution to old food intake assessment that suffer from inaccuracy or complex lab measurements. Their solution is to use a mobile phone to capture images of foods, recognize food types, estimate their respective volumes and finally return quantitative nutritional information. Yuji Matsuda, Hajime Hoashi, and Keiji Yanai [15] proposed a two-step method to recognize all the food in multiple-food images. Unlike these related works, we propose to apply these methods into developing a solution that helps people log their food and calories and ultimately helping them form a habit of recording their meals.
CONCLUSIONS AND FUTURE WORK
By incorporating a machine learning image classification model with the mobile app, we propose a way to simplify the process of recording everyday calories and eating habits. The solution to the difficulties that stop people from keeping a consistent diet plan can be solved by using the food recognition feature to identify the specific food and its nutritional information from user taken photos of their food either to post on social media or just for a personal record. In order to accommodate to various difficulties faced with extracting data from user photos, methods proposed by other computer vision researchers can be utilized to extract volume information from a food photo and to extract multiple food items' information from a single photo.
